Potent intracellular oxidative stress exerted by the carcinogen 4-nitroquinoline-N-oxide.
Oxidative stress exerted by superoxide-generating (redox-cycling) agents such as paraquat triggers the soxRS regulon of Escherichia coli. In this system, SoxR protein is the redox-sensitive activator of the soxS gene, the product of which then activates the approximately 10 promoters of this regulon. We found that 4-nitroquinoline-N-oxide (4NQO) is a powerful inducer of soxS, > 10-fold more potent than paraquat. The transcriptional induction of the soxS gene by 4NQO was tightly dependent on a functional soxR gene and on the presence of molecular oxygen, as found previously for several well characterized redox-cycling agents. Two 4NQO-related compounds were also shown to induce soxS:4-nitropyridine-N-oxide, with an efficiency only slightly less than 4NQO, and 4-hydroxyaminoquinoline-N-oxide, at approximately 50-fold lower potency than 4NQO. E. coli strains that are hypersensitive to oxidative stress (owing to deficiency in either superoxide dismutases or oxidative DNA repair enzymes) were hypersensitive to killing by 4NQO. Thus, considerable oxidative stress is induced in cells by 4NQO, which might contribute to the carcinogenic potency of this compound.